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Altair Inspire - From Studio To Manufacturing

Studio Structures Motion

Casting
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Extrusion

Inspire Form, v2018

Additive

The industry’s most powerful and intuitive solution for design engineers to create high performing

and manufacturable products.
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What Is Altair Inspire Form?

A streamlined stamping simulation software to

*Design better products with early check for forming
feasibility

*Reduce scraps and improve material utilization

sImprove productivity with accurate formability
analysis

*Optimize the process through single and multi-
stage virtual tryout
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Feasibility (1-step)

1. Use part CAD — no meshing required

2. Material database with US, Japanese and

European standards
3. Automatic orientation to minimize undercuts
4. Apply blank holding force and drawbeads
5. Visualize thinning, formability, strains

6. Automatic blank fit and nesting to save

material cost
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Feasibility Workflow

Quickly and reliably check the formability of the part early in the design phase by predicting
potential for splits, wrinkles and loose metal.

The geometry of the flat blank can be automatically fitted inside regular shapes such as
rectangle and trapezoid as well as nested on a sheet coil for maximum material utilization.

7 PP =

Flatten & Fit Blank Nest Blanks

Set Up Model Analyze Formability




Virtual Tryout (Incremental)

1. Intuitive and efficient environment for single

and multi-stage stamping simulation.

2. Highly scalable solver for accurate forming and

springback analyses

3. Thinning, strain, stress, failure contours and

Forming Limit Diagram
4. Plot of tool force versus stroke

5. Callouts to view results history at any location

| Blank
1 TopDie
1 Bottom Die

1 Bottom Binder
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Tryout Workflow

Intuitively setup complex stamping processes including gravity, draw, redraw, flanging and
springback with all tools and blanks.

Iterate on blank holder force and drawbead location and force to improve part quality.

Import Model Set Up Drawing Analyze Drawing Set Up Trimming & Springback Analyze Springback “
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Material Test
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Sheet Material Behavior

 Sheet Material Behavior - Tensile test
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Stress Vs Strain curve

Fit to standard equations

o =Kg'
c=K(g, +&)

or o;=0,+Ka"
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Sheet Material Behavior

» Sheet Material Behavior - Anisotropy

Thickness, t ‘

Grain
oriented
along i
rolling [
wf¢f -Final width and thickness
wo, fo - Original width and thickness
Rolling process causes Plastic strain ratio R from Quantify anisotropy in sheet
orthotropy in sheet metal Tensile test metal

7y
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Sheet Material Behavior

« Sheet Material Behavior - Forming Limit diagram

The Forming Limit Diagram

Maijor Strain
Plane Strain
(Tension ~Compression) (Tension) (Tension -Tension)

Major Strain, e:

* A plot of Major and Minor strain + Limit curve obtained from
. . he plot i experiments gives the forming limit of
Location on the plot gives material beyond which it fails.

information of mode of
deformation

13

C { . “Frictionless

- > &

Deep drawing

» Captures all deformation
modes
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Feasibility / Tryout: Materials

+ Materials - Create a material that is based on an existing predefined material in the System Library.
» Orient - Use the Orient tool to orient the stamping direction for a part.

» Constrain - Use the Constrain tool to create pin, drawbead, and blankholder constraints for analysis.

Blank Symmetry Materials
Define Blank

v Feasibility v' Tryout r

15 \



Material Database(1) Material DB

« Create and Edit Materials Based on the System Library
« Create a material that is based on an existing predefined material in the System Library.

Mame: [SAE_J2123_CR_1 00
Tioe: Qe

Batic | Pasic | FIC

_ Aluminium
5 = User
] -~ Steel
: - Aluminium

78E08L/mm3
dus: 210000 MPa
b [oa

256 MPa

16
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Thickness

Material
Material Library...

>

Hide Selected

H

Inspire Form, v2018
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Materials

| v CRDQ Steel
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Material Database(1) Material DB

 Create and Edit Materials Based on the System Library @
Feasibility Ribbon > Setup Tool > Materials > Material Library Tab > Select the material Materials
Click Materials ribbon under Set Up to open the material library

Select a material from the material library and right click to add to My Materials
Added material can be accessed by right mouse click on the part and assigned

Material Library My Materials Name: SAE_J2329_HR_3_DDQ Watenial Lbrary My Matenials
a Type: |Steel v 4 X

= > System b Stes Blastic' | Flastic| FLC My Materials
[J 5AE_J2325CR_4_DDO -~ System\Steel\CRDQ Steel

CRDQ Steel

~

[ sAE_J2323 CR_5_EDDQ Densty 7 EE003t/mm3 System\Steel\SAE_J2323_HR_3_DDQ Densty: 7.8E-009 3

[ saE_J2325_HR_1.CQ Young's modulus: 210000 MPa Young’s modulus 210000 MPa

% SAE_J2329 HR. 2. DQ Poisson's ratio: 03 Poisson's ratia 03
SAE 42323 HR_3.DDQ. .

[ 'SAE 2340 CR_180A_D: ield stress 234 MPs Yield stress 186,16 P2

[ sAE_J2340 CR_1808_

_J2340_CR_2508_| a
B SAE_J2340_CR_280A _Dert_Resist

(3 SAE_12340_CR_2808_Bake_Hard
[ sAE_J2340_CR_3005_HSS
[ sAE_J2340 CR_300X_HSLA

| SAE_J2340 CR_300Y_HSLA
(B SAE_J2340_CR_2405_HSS
[J SAE_J2340 CR_240X_HSLA
| SAE_J2340 CR_340Y_HSLA
(M sAE_J2340_CR_380X_HSLA
(3 SAE_J2340_CR_380Y_HSLA
[ sAE_J2340 CR_420X_HSLA
[ sAE_J2340 CR_420Y_HSLA
(3§ sAE_J2340_CR_450R_Rec_Anneal
[ sAE_J2340 CR_430X_HSLA
Blank Symmetry Materials J SAE_.2340 CRL4SOY_HSLA
E SAE_J2340_CR_550R_Rec_Anneal
SAE_J2340_CR_550%_HSLA
Deﬁne Blank | SAE_J2340 CR_700R_Rec_Anneal
[M SAE_J2340_CR_830R_Rec_Anneal

B SAE_J2340_HRLR_1 DﬂﬂDE,DuaLPhas v
1 1 s ’

Create Close Update Close \
17




Material Database(1) Material DB

]

Delete

18

v | CRDQ Steel

Materials

Material Library | My Materials

Name: SAE_J2329_CR_3 DQ

o X Q Type: Sted v
4+ 2 b System » Steel

s — Baslic| Plastic’ FLC
J238 CR 3 ) & .

AE J232 Addto My Matenals | - Bt —
§ SAE 12325 TS Young's moduus: | 210000 MPa
J sAE_12329 HR_1_CQ Poisson's ratio: 0.3
J SAE_ 42329 HR_2 DG
J SAE_J2323 HR_3_DDQ
J SAE_J2340_CR_180A_Dent_Resist U
J SAE_12340_CR_1808_Bake Hard
J SAE_J2340_CR_210A_Dent_Resist
SAE_J2340_CR_2108_Bake_Hard
SAE_J2340_CR_250A_Dent_Resist
SAE_J2340_CR_2508_Bake_Hard
SAE_J2340_CR_280A_Dent_Resist
SAE_J2340_CR_2808_Bake_Hard
SAE_J2340_CR_300S_HSS
SAE_J2340_CR_300X_HSLA
SAE_J2340_CR_300Y_HSLA
SAE_J2340_CR_340S_HSS
SAE_J2340_CR_340X_HSLA
SAE_J2340_CR_340Y_HSLA
SAE_J2340_CR_380X_HSLA
S
S
S
S
S
S
S
S
S
S
S|

Yield stress: 186 MPa

AE_J2340_CR_380Y_HSLA

AE_J234D_CR_420X_HSLA

AE_J2340_CR_420Y_HSLA

AE_J2340_CR_430R_Rec_Anneal

AE_J234D_CR_490X_HSLA
AE_J234D_CR_490Y_HSLA
Rec_Anneal
AE_J234D_CR_550X_HSLA

AE_J2340_CR_550R,

AE_J2340_CR_700R,

Rec_Anneal
AE_J2340_CR_830R_Rec_Anneal
AE J2340 HRCR 10000L Dual Phas v

<, >
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Material v CRDQ Steel
SAE_J2329_CR_3_DQ
SAE_J2340_CR_210A_Dent_Resist
SAE_J2340_CR_340S_HSS

Hide Properties




Material Database(1) Material DB
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Materials  =iiiiiiiiiiiiiiiiiiiiiiiiiiiiiIiiiIiiiiiIiiiiiiiIiiiiiiii i
Material Library My Materials Name: | Test-20190415
or X Type: |Steel
My Materials S O0CO09090000000C0COE00n0N0GE0000000000000LONN0a0I000000COC0C000NSEa0000000000000000C00I0I0T
System\Stes\CRDQ Steel Mateials I RErb Rt tertttathteattsttetetstastattettete st tetatasttatntstetelattasttatetsttataatstettets
i System\Steel\SAE_J2329_CR_3_DQ Material Library . My Materials Name: Test-201950415
- System\Steel\SAE_J2340_CR_210A_Dent_Resist e
System\Steel\SAE_J2340_CR_3405_HSS or X [ Steel
Steel\Test-20190415 My Materials T BB B 000 OO O O D B O D0 D D D O 00 000 00O R0 0R000000000000
System\Steel\CRDQ Steel —— = )
- System\Steel\SAE_J2329_CR_3_DQ Material Library | My Materials Name: |Test-20190415
System\Steel\SAE_J2340_CR_210A_Dent_Resist dh X Type: |Stesl
- System\Steel\SAE_J2340_CR_3405_HSS -
i My ';IaiteﬂaI:St e Hastic | Plastic'| FLC
Add to User Material Library ystem t _
Delete from My Materials System\Steel\SAE_J2329_CR_3_DQ Densty: 7.8E-09t/mm3
System'\Stee/\SAE_J2340_CR_210A_Dent_Resist Young's modulus: | 210000 MPa
System\Steel\SAE_J2340_CR_340S_HSS L
0 Poisson'sratio: 0.3
Yield stress: 186.16 MPa
Materials ol i X

Material Library || My Materials

@ XQ
-+

Name: | Test-20190415
Type: |Steel

Bastic | Plastic',| FLC

= User b Steel
W Test-20190415

Density: 7.8E-09t/mm3

Young's modulus: | 210000 MPa |
Poisson’s ratio: 0.3

Yield stress: 186.16 MPa ,

19
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Material Database(1) Material DB Demo

A
LM &5

1) Materials 22

2) Material Library 9!

3) My Material 29!

4) My Material®f 2G|0|E

i

ecuEad
PR

» XA Al ZH 28 49

20
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Material Database(2) Material Create

e« Create and Edit Materials from

“My Materials” tab

Materials 1000 ii il %
Material Library . My Materials Name: Userhat1
. . o ype:  Steel
* AlSO user Can Create a materlal u nder My M ater I al S a‘eﬂals R —— TEIaawcSt Plagtic || FLC

tab and aSS|g nto part e .- - BE.009 Ui
“Young's modulus: 210000 MPa

Foisson’s ratio: 03

ield stress: 186.16 MPa

* Click on the symbol and Create button to
create a new material

* Enter a Material Name

» Enter the Elastic, Plastic and FLC data and click
Create
 After creating the material user can also update the
values at any time
14
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Elastic

Materials X T
zen; Lioray | My Mterids :;ene T - Blastic . Plastic' FLC
is :::::h\sted\cnm Steel R UIFL [bnst)': . 7.8E-09t/mm3

Density: 7.8E-09t/mm3
Young's modulus: | 210000 MPa

e Young's modulus: 210000 MPa
Yield stress: 186.16 MPa P'm'mls rm: 0‘3

Yield stress: 186.16 MPa

22 \
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Plastic

Materials

11 X
Material Library . My Materials Name: UserMat1 Daa PGiﬂt& ¥
P X Type: [Steel .
“";;""d\’sw\cnm — Hastic Plasic | FLC Plcts /!
- Stress-Strain Power Law (True) v
Yield stress: 186.16 MPa £ 43E+02
Tensile stress: 15.78 MPa
Strength coefficient: 54303 MPa -
— = 4 TIE+D2
Uniform elongation:
ROO 16 o 3.92E+02 4
RaS: 16 a
RS0 16 = 3.14E+02-
Yield crterion: Hil 1348 v ‘-;
Spoertey (24 ® 2.35E+024
Data Points: i 5 :
Pote ¢ 1.5TE+02- :
TB4ED1{ i
0.00E+00 +——rimoo oo ¢
0.0 0.2 0.4 08 0.8 1.0
Strain
Plots: Y
Create Close ,
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Material Database(2) Material Create

« Create and Edit Materials from “My Materials” tab
» User can enter the Plastic data or Data Points (Engineering or True Stress-Strain values based)
« Once we enter the values and create a material Stress Strain plot gets updated

Elastic: ', Plastic | FLC
Stress-Strain: Power Law (True
Yield stress: 350 MPa

Tengile stress: 4 070001E+D08 MPa

Strength coefficient : B R2001E+008 MPa

Strain hardening: 017
Uniform elongation: 0
ROD: 1
R45: 1
R3D: 1

<

OR

1
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Data Points: A
True Strain
1 0
2 0.07
3 0.02
4 0.03
5 0.04
6 0.05
7 0.06
0.07
] 0.08
in nno

True Stress Ll

186.16 MPa
1.593407E+0028 MPa
2.321785E+008 MPa
2.538416E+008 MPa
2.704265E+008 MPa
2.840334E+008 MPa
2.956578E+008 MPa
3.058565E+002 MPa
3.1459748E+002 MPa

1 9A9IC . AND MD- Y

oo (1 em L) (- )

€0

Plots: &

5. 43E+D0E

4 TIE+D0E 4

3 S2E+D0E

3. T4E+00E 4

35E-+HDDE

[

Stress (MPa)

1.5TE+D0E 1

T.EAE+00T 4

0L DE-+D0D T
0.0 0.8

[51] T

0.2 0.4 0.
Strain




Material Database(2) Material Create

« Create and Edit Material using Stress
Strain curve data

« Click My Materials Tab inside materials window
« Add a material by clicking on the

» Load the excel file to Data Points

option

Uniaxial tension test data
(;rﬁZCS:'Icllﬁ \I(/Iooudnuglus *Soz(w) *5100/\1) Tensile Uniform.
' ' Strengt |[Elongati|R-Value
n from S (MPa) | (MPa) h (MPa)| on (%)
RD | (GPa)
0° 186 | 684,2 | 870,8 | 1017,2 [ 9,4% | 0,691
15° 187 | 676,9 | 862,6 | NA NA | 0,760
30° 186 | 669,9 | 854,5 | NA NA | 0,888
45° 191 | 676,6 | 863,4 [ 1007,3| 9,0% | 1,050
60° 197 | 685,2 | 873,8 NA NA 1,080
75° 204 | 691,4 | 886,3 NA NA 1,020
90° 208 | 701,5 | 898,0 [ 1052,3 | 9,4% | 0,959

25

User
Table data

Plastic Strain True stress

© 2018 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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0 670.0813

0.005 781.3333633

0.01 863.2312874
0.015 916.8322885
0.02 955.3279273
0.025 984.1043743

0.03 1006.215309
0.035 1023.609047
0.04 1037.597375
0.045 1049.089413
0.05 1058.726585
0.055 1066.967202

0.11 1119.101303
0.12 1125.353035
0.13 1131.13382
0.14 1136.520361

[NET==ES  888898298953853893933389838330935353

Material Library | My Materials

RS

My Materials
System\Stee\CRDQ Steel
Steel\UserMat1

Elastic | Plastic
Strass-Strain: Data Points (Tru |+
Yield stress:

Tensile stress:

Strength coefficient:
Strain hardening;

Uniform elongation 0
ROO: 16

R45: 16
RS0: 16
Data Points: 2

True Strain True Stress 2
1 0 £70.081MPa
2 0005 781.333MPa
3 001 863231 MPa
4 0015 916.832MPa
5 002 955328 MPa
6 0.025 984104 MPa
7 003 1006.22 MPa
8 0035 102361MPa
9 0.04 10376 MPa
10 0045 1049.09 MPa
11 005 1058.73MPa
12 0055 1086.97 MPa
13 006 107414 MPa
14 0.065 108049 MPa
15 007 1086.19 MPa
16 0075 1091.38 MPa |
Plots:

Update Close
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Material Database(2) Material Create Demo

Step 1: & &= &0l

Plastic Strain_True stress
0 670.0813

Uniaxial tension test data

0.005 781.3333633

0.01 863.2312874

Tensile Young's *g *g Tensile |Uniform 0.015 916.8322885
. . . 0.02 955.3279273
direction|Modulus| ~%2W) | =10 Igtrength(Elongati| R-Value aom] mainreris

(MPa) | (MPa)

from RD (G Pa) (M Pa) on (%) 0.03 1006215309

0.035 1023.609047

0.04 1037.597375

0° 186 | 684,2 | 870,8 [ 10172 | 9,4% | 0.691 0045 1045085013

0.05 1058.726585

0.055 1066.967202

0.06 1074.142058
0.065 1080.492057
0.07 1086.194154

0.075 1091.379477
6766 | 8634 | 1007,3 1.050 o i

0.085 1100.568094
0.09 1104.702016
0.095 1108.591538
0.1 1112.270797
0.11 1119.101303
0.12 1125.353035

90° | 208 | 7015 | 8980 | 10523 | 94% | 0959 01 usiasse
L0149 1146.50036]]

26 \



Material Database(2) Material Create Demo

Step 2

a) C“Ck My Matel’la|S Tab |nS|de matenals W|nd0W Materials c:oiiiiiiiiiiiiiiiiiiioo
Material Library | My Materials

. - - - E::I X
b) Add a material by clicking on the optlon e
Steel\UsarMat]
c) Enter Name and choose Type.
d) Use Elastic tab to fill Elastic material data. By default it is
populated with steel data.

e) Define Youngs Modulus as 186000 Mpa.

f)  Define Yield stress as 684 Mpa.

g) Click Create

27
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Mame: UserMatl
Type: |Steel

Elastic!| Plastic| FLC

Density: 7.8E-009 /mm3
Young's modulus: | 136000 MPa
Poisson's ratio 03

Yield stress: 684 MPa

Close \




Material Database(2) Material Create Demo

Step 3

a)

b)

d)

28

Enter Plastic Tab

Set Stress — Strain: to Data points (True)

Open Data Points, Select a field, e — %
Right click and Pick Clear All to empty |:
table. ¢

Copy Data (Ctrl+C) from excel file (data from 2 colomns),
paste (Ctrl+V) in the Data Points selecting the first field.

Plastic Strain True stress (Pa)
0 670081300
0,005 781333363,3

Fill in data for RO, R45, R90 from the excel file

User

Table data

Materials

0
0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
] 0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19

Plastic Strz True stress (Pa)

670081300
781333363.3
863231287.4
916832288.5
955327927.3
984104374.3

1006215309
1023609047
1037597375
1049089413
1058726585
1066967202
1074142058
1080492057
1086194154
1091379477
1096146098
1100568094
1104702016
1108591538
1112270797
1119101303
1125353035
1131133820
1136520361
1141569748
1146326115
1150824639
1155094031
1159158171

© 2018 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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@ X

My Materials

Material Library . My Matenials

System\Steel\CRDQ Steel

Steel\UserMatl

Paste from xlIs

Name: UserMatl

Type: |Steel

i FIC
Stress-Strain: Data Points (True) v
Yield stress: 1

Tensile stress

Strength coefficient:

Strain hardening:

Data Points: &
& Strain True Stress
670.081 MPa
2 0.005 781.333 MPa
3 0.0 863.231 MPa
4 0015 916.832 MPa
5 0.02 955.328 MPa
6 0.025 984104 MPa
7 003 1006.22 MPa
8 0035 102361 MPa
9 0.04 1037.6 MPa
10 0045 1049.09 MPa
11 NN ANE2 72 MDA
Plots ¥
Update Close

”~

v
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Material Database(2) Material Create Demo

Step 4 o ;

Material Library | My Materials Name: UserMatl
gr X Type: |Stee
a) Enter FLC Tab. My Materials Elastic'| Plastic'| FLC
System\Stee\CRDQ Steel Fle: Calculate v
Steel|seq-t4-:1 -
1o User Material Library |4 T e 120 mm

oo
Delete from My Materials Data Points. ¥

b) Setthe FLC to Calculate.

Plots:
c) Enter Thickness as 1.2 mm. |
d) Click on Update . o
e) Select material, Right Click and Pick Add to user Material anz
Library to save the material to your library (optional). = /""
0.21 \/
f)  Click Close to dismiss the material dialog o

-0.6 -0.4 -0.2 0.0 0.2 04
Minor True Strain

FLCO=(0.23+0.146 *t) *n/0.21) o o | S
29
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Material Database(2) Material Create Demo Video

Modeliform - Alar Inspire Form 2019 |9~ . Material Da Exce A sungMoon Kim

Fe B Q o Hgig BAILIR?

o gy - BEUEMY- ByE - X
@.g s PENY- *AR - T- P
L > : FuAGY- BNN- @
Fies Messre  Move Btnctface  Defestire. Meror e Matenss Orent Constran Andyze. B 9z A oY gl a gy ~
Home Prepare Setup Run Blank
a@x 15 f 0 v
N __ G D 3 F G H | J K I &
1
2
3
4 Uniaxial tension test data
5
6 Tensile | Youngs |, T, Tensile | Uniform |
7 direction|  Modulus M":“”’ M‘:‘W’ Strength |Elongatio | R-Value
8 fromRD | (GPa) (MPa) | (MP2) | irpg) | nis)
9 o 186 | 6842 | 8708 | 1017.2 | 9.4% | 0691
10 45° 191 6766 | 8634 1007.3 9.0% 1.050
90° 208 7015 | 898.0 10523 9.4% 0.959

Stre t P:
0 670081300]
0005 7813333633
001 8632312874
0015 9168322885
002 9553279273
0025 9841043743
003 1006215309
0035 1023609047
004 1037597375
0045
005 1058726585,
0055 1066967202
006 1074142058
0065 1080492057,
007 1086194154
0075 1091379477
008 1096146098
0085 1100568094
009 1104702016
0095 1108591538,
01 1112270797
011 1119101303,
012 1125353035
013 1131133820
014 1136520361
015 1141569748
016 1146326115
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